Since the active immunoresponsiveness of neonates, including human babies and animals, is not well developed, passive immunity is acquired from the dam in the form of antibody via the placenta or with sucking colostrum.
It is well known that piglets less than four weeks old are immunodeficient (1, 4, 14, 31, 35). The poor immunoresponse of the intestinal mucosa of piglets in this period is responsible for various local infections especially colibacillosis and viral diarrhea despite the presence of a large amount of immunoglobulin (Ig) in colostrum. This immunodeficiency of neonatal piglets seems to be analogous to the human babies' common variable hypogammaglobulinemia with B lymphocyte (10, 16) .
Though neonatal piglets are immunologically competent and respond to various antigenic stimulation, such as sheep blood cells and actinophage, the uncommitted multipotent immunocompetent cells are dominant (14) . Since at this stage, monopotent (monoclonal) immunocompetent cells and memory cells are unable to develop, nor are the plasma cells able to mature, the secondary immune response and the producing ability of Ig are poor (3, 15). In newborn animals, there are very few plasma, cells in the lamina propria of the small intestines, and lymphoid follicles are poorly defined. These findings have also been proved by histological observation (9) .
In this context, the investigation has been carried out as follows; (1) analysis of immunoresponses in piglets of suckling stage, (2) serum concentration and properties of afetoprotein and serum level of albumin, and (3) influence of immunopotentiator on suckling piglets from the viewpoint of immunoresponse. 3H-Thymidine (3H-Tdr) incorporation of stimulated lymphocytes-from pigs of various ages and those of adult pigswith phytohemagglutinin (PHA) and concanavalin A (conA), expressed as count per minute (cpm) and stimulation index (SI) is given in Table 1 . Although the blastogenesis of the piglets' lymphocytes with mitogens varied individually, they showed a good response even at 1 week of age; these results were almost the same as those obtained from the adult swine. Responses of lymphocytes with mitogen also varied among the piglets from different dams. 3H-Tdr incorporation of stimulated lymphocytes with PHA and conA from the piglets of dam No. 1 showed a tendency to decrease their cpm with increasing age, while the SI with PHA were approximately constant throughout the experiment, i.e., from the age of 1 week to 5 weeks. On the other hand, SI with conA had a tendency to decrease in the 3-and 4-week-old piglets. Levels of 3H-Tdr incorporation of the stimulated lymphocytes from the piglets of dam No. 2 were relatively the same throughout the experiment. In this case, however, SI with PHA showed a tendency to increase in the 4-and 5-weekold piglets while the degree of SI with conA remained constant in the animals of the same age.
In suppressed by several factors and the majority of the lymphocytes might be in a polyclonal state. Some workers have reported that since the population of suppressor-T lymphocytes is dominant in the human fetus and in the newborn, the poor immunoglobulin may be due to inhibition of B lymphocytes to become differentiated at this stage (27-29). On the other hand, it is commonly accepted that cell-mediated suppression of immunoglobulin synthesis occurs in human disease due to common variable hypogammaglobulinemia (5, 33, 34).
Recently Carlsson et al. (7), Ingvarsson et al. (13) have observed that neonatal piglets produce a relatively high amount of afetoprotein. This fact suggested that some physiological condition of suckling piglets seems to be at a fetal stage. To analyze these findings, we carried out studies to detect a-fetoprotein in piglets of suckling age(11). The concentrations of AFP in the serum of piglets at different ages are shown in Fig. 4 . Although the concentration of serum AFP decreased slightly between birth and one day old, it then increased and reached a maximum (mean 1.1mg/ml) when the piglets were 3 to 4 days old. The concentration of serum albumin in the piglets is shown in Table 3 ; the concentration rose rapidly from birth to seven days old, and more slowly thereafter.
As was mentioned above, the serum concentration of AFP is very high in neonatal piglets, suggesting that suckling piglets may remain at a fetal stage.
In an experiment with mice, it was shown that serum AFP played an immunosuppressant role (12, 23) . It seems likely that suckling piglets may be considered to be in a fetal state, and that their immunoresponsiveness may be comparable to their immunoresponsiveness during the last stage of gestation. Several workers have reported that since the population of suppressor-T lymphocytes is dominant in the human fetus and newborn, the poor immunoresponsiveness of humans in the perinatal stage may be due to the inability of B lymphocytes to differentiate (19) (20) (21) 27 , 28). These observations suggest that the mechanisms of hypogammaglobulinemia in piglets of suckling stage might be similar to that of the perinatal stage of human babies rather than that due to common variable immunodeficiency in human infants as was described previously.
In this context, additional surveys were conducted to clarify the relationship between activities of T and B lymphocyte differentiation from the point of view of Ig production. The productivity of prostaglandin E2 with macrophage both in neonatal piglets and in adult swine will be compared. the human fetus and newborn, the poor immunoresponsiveness of the human in the perinatal stage may be due to the inability of B lymphocytes to differentiate (19, (27) (28) (29) . The author, then, carried out an experiment on analysis of T lymphocyte function derived from the peripheral blood in piglets of suckling stage. For the isolation of T lymphocytes and count of Ig possessing B lymphocytes, we used the methods shown in Figs. 5 and 6 respectively. From the results given in Fig. 7 , it is clear that when using pokeweed mitogen (PWM), no enhancement of Ig production was seen in T and B lymphocyte mixed culture of newborn piglets while a remarkable increase of Ig production occurred with PWM in the mixed culture of adult T and B lymphocytes. As was shown in Fig. 8 , when adult's T lymphocyte was added to adult's T and B mixed lymphocytes derived from peripheral blood, the amount supernatant of the fluid was determined as digested cell walls. One ml of the substance was derived from 1012 of native cells. For more details of the methods see Namba et al. (25) . 1) Influence of Peptidoglycan on Lymphocyte Transformation The piglets used were born and reared under SPF conditions. Four piglets from dam No. 1 were administered peptidoglycan extracted from B. thermophilum strain p2-91 orally at the dose of 0.25 ml, which was derived from 1012 of native cells, at birth, 2, 3, 4 and 5 days of age and the remaining 5 piglets of the same litter were left untreated as controls. In Table 4 , the results of the mean SI value of lymphocyte transformation with PHA and conA of the cell from 1-to 5-week-old piglets administered and those without peptidoglycan are shown. The dif- ferences of blastogenesis of lymphocytes between the piglets treated with immunopotentiators and the non-treated ones were not significant. It might be considered from these results, that since T lymphocytes of piglet in which enough suppressor was included, and the T lymphocytes possess a relatively high activity with PHA and conA, the level of blastogenesis was not elevated compared to that of non-treated group. On the other hand, the splenic and MLN PFC counts of the piglets administered peptidoglycan were the highest in number at 4 weeks of age compared to those of the non-treated controls (Table 2) . Besides this, a higher number of indirect (respond to IgG) PFC were observed in the 4-week-old piglets than that of direct PFC. From the results, it might be considered that the B lymphocytes were affected by the substance in spite of the activity of suppressor-T lymphocytes existing as was mentioned previously. Fig. 10 . Number of diarrheal piglets in PG treated and control groups from birth to 28 days old (farm B) and represents the relationship between number of diarrheal piglets and the age in farm B. Piglets were orally administered 0.25 ml of peptidoglycan at birth to 5 days old respectively. PG: peptidoglycan.
a larger number of IgA-bearing cells existed in the lamina propria of the mucosa from peptidoglycan-treated groups than those of the control groups. These differences are more significant in 4-week-old animals compared to that of 3-week-old ones. For treated and control groups, the count of IgA-bearing cells was higher for the duodenum than for either the jejunum or ileum. These results are similar to that of the increasing PFC count in the spleen and in the MLN of 4-week-old piglets treated with the same peptidoglycan. In Fig. 9 , the count of viable Escherichia coli in various portions of the small intestines of the animals treated with peptidoglycan was shown. With few exceptions, the number of the organisms at a given locale of a given age group was somewhat less for the peptidoglycan-treated group than for the control. This trend seems to be clearer at the age of 4 weeks than that of 3 weeks. The count of E. coli is inversely proportional to the IgA-bearing cells in the treated and the control groups. 
